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PuRTABLi I i-EU v 5ROO* L>\ >Rin EG! \R 
BACKGROUND OF THE INVENTION 

< j V , S i 

U s o > > < s > Serial h 5/7S4 filed February 5 

1999, 

Government License Rights: 

i i ]tiv>\ s v O ^5 0 ! if 03 f st 1 v 1! ptHMHi t O 

research supported in the whole or in pari by \ Contracts R43-NS-62344, N43CNS- 

awarded by the National institute of Neurologies! Disorders and Stroke. 

Field of the Invention; 

This invention k bvices fo t\ c mi o of 

deevnx >h Ha > " i a n» nnel u soon > aa < k o. > 

device that < be applied by a user v-aboat assistance lor aequnaig t quality HEG signals, 
nai , , n , a i , * a n 

Description of Related Ait: 

^ 1 s * * a , e.v. ! 1 f i< ,i[ 

signals from the brain have allowed EEG i » i u to be useful In analysis of aeurotogieal 

dlsOldO'-v < s i 1 <. 1 , ig 

provided a c , n v > n x ,>-dJvr ei^vnlh s n\ it U ain i 

el of arousal ns scon? from vigil h s sleep onset. I i 

n doun Ere s ^ i )U s * * si 1 tk o \\vp 

sEk e b s ! >. s g > v a k-< - Shn tr I \i *ig, a\ 

h '\e k<«n Oea \ ■< ,o eGe.w ^ sta cbaaevN c s >v a o „ n u h*v anrg ?as t s v, tnCo 
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moms \ 10 .nw cr 1 ;' s f <s -unm and monitoring of brain performance, su( i as for 
monitoring brain activity * tbe home, office, aircraft cockpit, and train or truck operations 
cabins i'iiri.-vit'i'O. c n an*, a v v. ! v. * 

epu ame it AOi i ic*a ot *a \ > \ 

quality data. 

\ r fa i > t t a " < > v. i ir n\ s rn 

technician wisl typically first measure the distances between the nasium and the occipital bone, 

ii » v. ! < > ' S ^ k !< * v > v v h i ,K 

m stem thai <. 1 1 s < j > ! < o o.ms v.'k 1-ou'n The 

k I"\M1 wilU ' t 1 i ! s 0 v 0 <. < od Vt > 

clean the electrode sites to remove ohrc hair oil and the like, and prepare the scalp to remove 
ii top iaoe? ot\ h ensued o< i ; h enured 

Conventional h, after preparation of the intended electrode sites on the scalp, 
electrodes ; ^ > m s mdoruaf pyroxiltn, a 

commercially avaiiahle nitrocellulose, in ether and alcohol that is a partieulariy noxious 
preparation that can bond with the scalp and hair, to provide a stable scalp -electrode mterfeee, 

1 -,s \„HHUts^l^ 5 fi 

k variety of hats, a % \ si; 

- o > oc\ x < ! i it ^ i! 'Ofa J 

t < o * if < e UoO 

^ K HI i i > ^ i >i ^ X i v i I 

" O N , i II ' vl K 

o , ei , , , ! -> it 'i < no top 

center of the head of a subject, it has been found, however, that when such a , < t v u 
d Mi, n - ! > j 1 , ! i f 1 * r ' i ' 

on the forehead. 

Such < t 5 i , t < | 

l 1 ! t t.U t< uW. v K ^ 1 Ot\ ^ \ 1 t u 

Particular!} where disposable electrodes arc used that arc not to be bonded to the scalp of the 
•user to provide as electrode-scalp interface the placement of an electrode over hair can 
u crease! ie impedance betwees d . e ecirodc and scalp < utsing significant signal artifacts if 



wo wmm 



v i slides > > pulled across the sarface of she electrode whde segnais are being acquired 

Ov V Cb 00 > >. *V '! i - it O i -V*v3l Wi C i 

lis side after a < tdu \\ \ on the eei rode has made comae v< { ths m of the scalp, in 

O J i. ) i 1 i. t<j ' ! * 5 > ! V 

V 1 \ 1 f f * I ' i > * S ». 

v ! 0. v',\J'u i 1 111 1 * I III i 5 (. 

0 ) 05 \ fOPO K !! N ^ 1 f 

utilizes sharp tipped metal points to penetrate fee dead layer of akin. However, such sharp 
metal pouns o in r> - •' v bvalorrw: doe ; nvpoanoi bo ooe> mm, oameebusb sum 
r > , m - o» > a M> u ev v > K «a htl't, oia -Wk ote 

s u a ! duroro anfeuiamry acmom or other activities durum daily Irving. 

v ! \ m 1 kJ , . 

that no t <. i i vi ^ ! i 4 , ^ v n i f ( v U 

i )fe i O > v ? ! l 5 I < ! ^ I ,( ,U )l 

) ea, such as application o brasioti cream with & 'XMip'*, for exampfa tob pile* 
by the user without eduucal assistance I f I BBG 

electrode . k i nr a iloau i evunp a tout O. >ps et w m, 

intended electrode site on the scalp by parting of the barf, poor to seating of the electrodes, and 
! - , ' , v > > • ! ! ( , < 1 1 mrco 

t. o s f N v. t o !,0»o 

k > ! i ' , b tK u up u 

go j no >n t> * m i o) me < * h itvi m o o^ * - > . n d I > v ot the 
t v' ^ f n ui wo > < m < < < The 

pu-.vin \e w -noo ? ovvu these needs. 

SUMMARY OF THE INVENTION 
I n i e a i v ! I * n svention provides lbs BEG 
electrode locator headgear for a user that allows the user to locate and apply disposable EEG 
elect xle* t i >uig !i>t)< a<-mo s i i .-\tsunm 

c Ubea Nti on n t o h i -a a 1 I t G ! s < > a \ 

mnunb and i m b> ^ » 1 a „ si u« be o > h\ tde ■.aer I t r otsf aaovgies us one 
II v n 'm «, - ~ ! ! ^ >. s ^ ! I ^ \l\ m " i to a j hft it 
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e x x i ^ It s \ x ut „ u Ik entuc 1 v .1 . c\ as ait i <, su <a a t ^ <f -sou-ha) 

i \ u < 5 ! 1 < ^ , t p m j > 

withoui technical assumes, 

' v n s *o u v - > i 

vL'n > ! . *< < x O) ^ t O U 1 1 * , v. v i 

front pad oi < d > < < . >re-head. a base strap assembly 

una - I - , v. < ; a, , ! > a > s 1 s ' > . a sn a \e< and end 

x H x tx v S x » * b ' > x h 

strap assembly being adapted to be secured eorotbrtahiv around the x n < of a user's 

> * * s <> l'i I \ >\> >p i <?> 

x 1 \ ! O x f ! S x "> OS x v.x t I i I 0' H x! ' x > 1 ' Jii I !( 

p J )U uf * v ( o <. t <. M 
locators positioned relative to the scalp of a user 

i pi- ! p "-a: u ,i - > f < | >o N } - - J>i i. n .m>. 

o t o , m * ' i hi ( < s i am -Ox- 

x\>» s > ! >1 and at a pass n , x s • air oi 

adj as < es > * o xx ^ s t x x < bastab - 

X ! S X ' xf . i X <-'- XX h 

occipital locator device a< region o b? > u 

• x a -v> f-ttap; 

x»n x x ! i end io up ! i s f sd 

n hx x\ i \ 0 > i ! j * <. I - t a i b o x 

adapied to be poesuos x s 

eusbodauenU an anterior locator strap having a free end adapted to bo positioned over she 
user s nasiusn ceo b.. ooetvxieo s<< do i'sons pad oi tuaaeoca \o allow the uses to confirm 
i t ae a x. > x U h > * I * 1 ecaoo 

!.n another presently preferred aspect of die invention, ilia EEC? electrode 
kseaar oacb x^oson-a > 1 >>> oo id n< a \lv x ap cJ a 1 o < xUcne and an 

' < > * d be- ' j ;he ur; uiar 
* < i - i 5 h t > ! i iiot* e* 

{ xNv , n x x- « . » > * t Xlhu 1 ud d n t * I t C 

XX ivlUx id -Of! 1 *-'x ! i iO 5 I U vi d ! Nx. t ! b 
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ul M \v 1 x m v. x ■, o sJ - > ^\\K»k : v."' a, < >uJu„icis are 

u c .uoti ,K^" t i ?k i v adoptee 

lUHluv 0 ^ O ' >M ' \ (. U > U S x [ k >xx 

locators are provided, adapted to be positioned at a centra! (<>.} position, a parietal (Pz) 
vsho \u a> ocx •'ivi <'\ } \ i> T v to v i \c,dr oi i Wt a " s 

iCHisU-^Ld liU 1 t tO S > . ,\ - is , ^ xv i ! 

to due hnernatiooa 20 system. 

, ! ^ i v'lin,, \ < > 

^ | \ "> C t "> > \ ">< v * V ! v > ) i 1 U S « It f ^ d \ 0< U (> 

ivOlOA UU> v ! 1 t ')<, 1 I ol \M i <l 

! ixj t p ^ s>^n < 5 1 t; "i « <v r \ . , v v. p»d 

< iwoduvS) i is i f i 1m u a! | 1 h s o 4 )!(<. 

a> * 1 > v. ^ x s three 

electrodes a <- x cat ! >\ . o * or 

fewer thai three ITT electrodes, as desired, The electrodes are preferably disposable, 

A plunger assembly k also preferably provided that is adapted to cooperate 
h .the plural - i em >e >S ! e 

BEG electrodes. The plunger assembly includes a hollow tubular base having an upperportion 
and & loot po - ^ x I \s The 

>a ^ 's < P * v i. , < H > Id. 

( i x odes 

xhe OV i M H > 11 < "> 5 ■> x ! n i f 5 x OO ,x f , < 

el i s M ms i s x 1 >> hi o •) 

x N V 1 ' [ Si' ! ! « 1 ( U t 

at a desired Ta c>« hi $* alp ol the us>; n p q ra o* - e for receiving i ! I < ! 

he Ik* he hollow p I fthc >lui ges asserrsbls 

v 0 s s. N f i t u c - o. i * uuas ho low 

eabahir baxse can bo spj ae: Iw htserr.oa of an ekeu 5 ; .< ihe 5 un ,e holl ubi ! < 
s« iep eras > e > < i tultanet part t i p/ spreading o 

x o \ d < j v - s Ik d ,i j e 1 h < ' > 1 ^ t ' >k oki i u t u v »i> 

optionally also may be used to abrade the scalp of the user at the intended location of the 

electrode, saoh as h> rsoae.alh w\ ones bv holfew lobular base ro rub Pn dtsial euds of ihv 
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, ! v t v ^ v > s 0 ! > | ' H fi ( ! I 1 v Mb \ ^ 1«U I'P' - 

ti )'cvs * x \ i I jk Ste* > t*. . > k\f . c \u * 

! t. 1 no s 1 1 1 c to >au\ i » e * 

it i.s i is* xl I.n another presen j 
assembly includes an electrical, conductor adapted w he electrically cormected > %v . an 
d < Ovi i ' * <m \ v > ! 1 ' > i k*. s K lot « ^ d> >undneury 

dd' 5 fOus ' * i o t 

! ! \ second preferred > s the invention provides lor an 

v o ^ s< pi < i d K \ o ijtMi i \v. >n p vvn »h 

edorded to b <, o <.o usu> =>« ou e L u 1 i. 

f iUcl ■ ! - po > - i , s v . ; I u < , , - f is > 

of BEG electrode locators mounted to the elastic, n i cap portion tor accurately 

witio gibe phu G c >, and >'mm 

e oUu , ward the esc < elect: cues y 

1 f t S « t 1 } ! i | I f,i 

e v.*. u\! k s o - v w a> 1 \ !> ^ s „ p. ergo? v\rfd^ 

adapt* ipt.io >repare d s > i ' i it the electro* nu oi he Eld 

s> * u i 1 ii'ii n N hi a-weri M)C < o e< x jmum o ndu id 

" ! ' n N ' i j v * 5 i the 

S\ , ' v 1 < , ^ 1 \ (51 d 

v < « Ural * i js s 1 < <} 

comprises an electrical conductor mounted to the plunger nieroher adapted and electrically 
eosM < \ ^ , u» a:h *. , ye jp^vide* rn< inlet FH )v \ w-k owos 

i 0 <. * > I u ! , o< * { ( v 5 , j n 

dnce^<si .vriili^Mi-p v r^r ox , - en odn^ . »>' <. t < ^ p < > as/cn v hl\ 

s t , s i i 1 " } l s l « irpK S H 5 o 

* } > i s f <. i laf ted snserted in tlK 

1* tNHiC 1 X UOJ t | •> f i i " 1 < ! 

be used to iPra Jt Ik ^c's < .dp a t k riieeJec d ca;u>:ud the ekvtf^eby nse \ iU tw ,vts\_ 
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present}} preterted asoeet die piurgct asecmM\ eompnses a ctp .ji^ulj -o the upper 

0 1 Or N ! b *> V !<>,!->>' v v" I 1 ^ v ! \ 

electrodes u the us < i < ^rc j s > \ 5 < i 

^rdecpsa iv i < - m < ! <. i ^ s. k s ^ ! ^ 

, > m>4 b • ^ s^Jf i l 1 1 -> s i s s s. * 

K UM'^ v lip Us 5 sir. J ' ** ^ i. > i» ! 0 ii U, f .^tflt Of 

elect j i i ! bed sposed 

adjacent to the cushion portion of Ihc spreader member and between the flexible, resilient 
fingers. 

n ^> s < ^ a s t >;„ I d n i i « ^ opt < 

one or more elastic locator straps connected to ihc plurality of EEG electrode i\ no and 
pu ,N ! s u n os t 

snch as an d K , fabric. The plurality ofEEG electrode locators each comprise ap!urality 
ot ,do* or uth'uJ. c\«^tyf,.p\ u auot iu ^evn< >u < i o, 

1 s o o p i s s $ 5 . 1 t <d x f a. t \!„ii V oute? cap 
1 1 d.isposf ! over j s „u na> 

include shielding, 

n t i » , 1 '\ i tu a > ! •> , j i i x 

OMOOiiV^ t M f £ i <oe l I , \ U M < 

O i i ) , t 1 i ! 1 ( t \ K \ Sip 

v sunih o iK * v ,i >, , i vi!i <• t bo, or!»«!i iem 

comprises up u.ableeia est mow. c < end U \a fro? >ad o materia 

iiUO d^ U '! 1 i' p s 1 I t| 

>mprisc ccip do ed to be scaled ot a >n oft poi 

lb ser's occ I b N « 

In the second embodiment, each of the electrode locators preferably includes 
<v oiceoval >,nii $ to d n \ , N e < a b v o > KvU«l to one ol the El G electrodes 
inserter ir tk electrode ioeat p act the electrode locator 

dectrkal conductor comprises a plurality of electrically conductive spring connectors, in a 
preferred embodiment, a circuit board base member is mounted to the electrode locator 
uhur i or tin vf.s p t s J( o v > as iku ounk 1 
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0 CO i " s 1 i* 0 Hm v\0 K v 1 iIKiUv 

4 s s„ i N < ^ < ton «. v s v f > I U Hkk, 'i'u tK pvi d\ 

osUemh v uoaplun it mimx % v\ ! \ t t > j 

spring loaded deierst * ! > Sc * < \ >h iectrod* s 

In another presently preferred aspect of the second embodiment, the BEG 
electrode locator headgear farther comprises an operational pre-amphikr electrically 
^r-e too to ifo J.t ode k.uvi< oleoi , < , » , [ ; r. , k in he 

<. « . > ' I 1 ! ! * >ii I 

amplifier io an wk^ >m U ^ o, m , ■* < e ! I t v^oJ fo aoi \ 

t > ! > i i> - v-i * v ua f ^' t v do > < ox Ed 

uh M ! i * < Hi 

H, s > i s v I p . f n s u s t « ( also 

poo id , ! - x \ p , s k db 

battery powered, and includes a sneaker tor t \ i audio aiert messages to the user. Io 
another presently pa toned aspect, die RF transmitter of the fcr.t i electrode locator headgear 
is a bi-direohonal RF transmitter-receiver for receiving foedbnck Signals froro the apparatus 
for mh ih - l > 1 ■ sp * „ n it d in me EEi 

electrode locator headgear for comnnuucaimg audio messages from the data processing unit. 
Storage moans rnay also he mounted in the EEC! electrode locator headgear for storing audio 
message n o h.l h,»h v s < nl s EEC 

' ^ «. I n i \ as ii 

noise d arti tacts w h may r to si se of the R] transmitter 

E<>< i < ! sp st i v u i , < >n>\\\ ,i vMa.i 
from the tb! ^u . . ,* >o ><. s nor < x i s K 

^ . .- , i S S ' 

BRIEF DEfoTRIPTIOK * 1 - DR \ d 1NGS 
Figure 1 Is a top perspective ,< v of a prefened embodiment of the BEG 
eleeio-fdv hs asm ! ci ha\o ' \ au or on e; uon 

2 sabo n >u i wo- the 1 EG < j u of 

Fig. I ; 
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* en > ^ e* Hi Uaiw, * x i v 

deetRxk ocat^i oI.k mi. >i ! !e eh ro, rd v tc. 

Fig * is a cross-set 1 caeco tk a h e ted tr the 

oh ^es a\- ^ N ! > v 1 s ! ! > N "! if 3, 

IV ~ \ - i - vO > o v - t! view <o mi ,K eieotrode hx not of the EE'G 
de\t t <x «' fv id < ! >lf ^ v ' < KUunoifii;. m .< ■ i j , G- ;> - \ } v f h \ 0 i t n. u 
Uhe EEG ! 

to: 5B is a top plan view of She plunger assembly of Fig, 5A; 

i\s cisao s -uu o a > 1 v 1 < t , , f $ n , J ^ h s 

ph npes u - al U a >J . „ > 1 \ se s 1 

^ 1 v »i % <- <>< 1U ) M ik ot in ht, 

ful i i ) i i < ( t f s f , 

\ » s \ i > < m t i t f ihi>i i" tul h 
electrode locator headgear of Fig. i; 

mix «l >i dx 

I fcO < eel >> ! t< i s " t i 

Fig. 1.0 Is a ! , igear of Fi 

<. v \ ! o<.a,or-, 

\ > \ M'orp > ] a \v\ <^ jj ! o <; u < , k t t k tn.xk 

1 1 > v. S, H j <■ . , { ? . j n <, , X V 

embodinx ! 

Fig. 13 i ! i iona? view of th G eiec lej ms of ! >; 

O ! i. * 1 li v 1 U , 

Ml ^ t > f i i_ 1 \1 

Fig. 1.2; 

Fig. I « is a sectional view of the EEC electrode plunger assembly of Fig. 1.2 
in ert.ed n a; trod kx ot s f ! ? i I i leetrode ilungeB 

assembly onto the scalp of a user; 
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l ~ i i . 1 1 'U ! i p , 1 v J <. i I <- i, ! _ 

inserted in an , > ; <. J. locator following , o \ i . ^ ; < nt of the EEG electrode plunger 

J <J <, O W G , W. „w , 

r?j g > s t ^ i 

i Si 5 p O s i | ! t ' J I >od Kt I 

oxik^Ovf ^ < < \ -mh o I 

18; 

Fig. 20 is h, exploded side t , < o view of the deerncaliy conductive 
10 spreader member > BEG U * t plunger . ^ » » au Pig. 19; 

lM l >UOM \^ ' V ' V >. , I ids sot < <> . m 

Fi| 10 taken along me 21-21; 

Fig. N SKO^\!,\:' ^ O ( t ,1 uM.K v,f, . ,rbl\ uitfv 

IS Pig. 23 \ a bottom plan view of he electrioaHy >iu\otu spreader member 

ol « t G n v •> ! ° 

Fig. 24 is an exploded perspective view of another presently preferred 
erabodime* ica f G electrode plunger 

sssemhb oil w 0 

2 0 o;c c ; 1 a ; ! y co \i w b v e 

\m_d<Gs o k s> U * s ! i 

Fig, 26 is i ehorraG sew of Ge electro j * < o s| ider member o 
* ! ^ o 

^ 5 } ! t < lit t ( 

2S FFCido •> n 

G ,v 1 L : u s m so \G i member 

ol the EEG electrode phrngei assembly of Fig 20; 

F'ig. 29 ;s a schematic diagram of a seGcoraauied processing mode o < J io«l 
i l v. v < ^ s £ ! in i an EFi ? >ty i 

30 Fig. 30 is a scheroaPx diagram of a computer interfaced processing .mode of 

oh <i ( v G , *\, eator beadgeauo | on 

and 
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i \ - - 1 t $ J v. s v. 0 5 ! * ) < nO( d,< v u 

pf \u c of uthuu EEG eb\ t; ' >. t hK c t an HhXf 

monitoring .system. 

S I I r.M r EE , v pip ~p >\ Eg 1 il d x. t I V" s I fT o y \ n 

The application of EEC} ntonhonng So common daily xs \ ommvoo for study 
and mo iito u^i 1 t » tring the norma! c 

K » S ! f v, .. v C hv 

assistance of a technician to set up and monitor the acquisition of data tn order to obtain high 

10 vti i v d M^D Mi 1 ( 0 - , V i Ot , O 

v po ^ f Y s ^ * - ^ o< ' i <. ^ot , vf > ! 

U ( (K t iiit •> Ml i \ >! 

bonded to h;e scab) of the user to prov ide at! electrode-scalp interface, the proper preparation 

! 1 < vV v vii ! r 1 v J i 

IS As is i lustratec in he drawn e i an 

electroencephalograph (IfEG) electrode locator headgear that is portable and comfortable, ami 
I on i Ui.it' s | <. I ! < I i icoki the 

ktema.tio.rut] 10/20 System without technical assistance, to allow the acquisition of high 

2 0 n O > i > It »K ,Oi! 

no the a t s \ \ i » , <■ ! > t d, p e> 

c!utn,>il > v , i ] i ' m , 1 j ! < M , , „ , 4,. , o 

5 if ^ s \ v i 1 I f A 

plurality of electrodes are preferably provided, and are adapted to he seated in the 
c :.• «. i o v v 1 m s t i v. t < \ S l < , 

!\c ! «m v \ > s i > a Us 5 t son i 

St! >-\kUK > \ n x In > < < 5 , , , s 

a plurality of slots 22 for receiving a plurality of locator straps 24 that are currently preferably 
formed ot ■, ! fabric, i n order to assist in biasing the electrode locators toward the scalp 

30 i l w iv.r ) , r > f cist sf ^ss s ! o h i vs ok s v 
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t ? v s , l\ «. v. i <. „ i ! *-o -i en i i >e\ 

( s v. v. < i. S , v * ! {O 1 ! S ■) I 

i v iiuiit, , s v .J s i hi a ok via a 

pnmpet asser ^ > * u' ^ ^ i > > ^ <s< 1 > \h i d chx 
5 ocv\ n jo <. u< > t a a s I * 

'hollow tabular base is preferably adapted :■ < be connected, such as by a cable 27 eonneenhlc- 
to .a cker c k » con< act s cowk ^ >s o< o s , „> w o<. Jo e 

an EEC monitor 28 which is preferably a portable EEC? .monitor for ambulatory use, such as 
h po f v i ^ v \ I « ) he; 

10 "h u h:roKi.!Pfo\N.'" HY .»vr o nuh^i she' fo « "«> ) whi*'h » «. 

>if s X <s ! i '! < ! ! 

1 i via; S<x us i po^ i h ! , ' k •> -»>s <. ' a- I n <. < at 
nun! ! tk v! < \ < » , ( t h 

nj • ^ ! s k , * v j v 1 1 o 

IS <. _ t ) t t " ir ! n " 

1 . s v 1 -t st i 4 s ] a * foe t I < 

g ectrode lo eadgear ; , , vs<, ving a & 

end 31 and a second c.ul 32. The front pad of material is adapted to extend across a user's 
forehead to provide a secure footing for the BEG electrode locator headgear. The .front pad 

20 ' ' o s s 1 i irs M i * s i <■ 

fabric containing silver or other metallic, electrically conductive threads, for example. A front 

s > O i i v 5 vt. s f 1 4s t <Vib^ v 

^ > X hO pad O 

h v i < s i ( ) ^ i on 

25 v« « v v \ > E i s s > < s > i < > 

! is s s I > 1 'si') dOt 

straps prefe hh j e-cor straps corn icctcd to tl ? f b 

base strap ssembh aafofofo >hn lro I t < > n 

< 5 ! ? >t > U SC. SVf s iOP 

30 ol oeator straps are pre! ably mads < Eatfoc materia such rha the locaP straps bia he 
p fo^al o i : ! "t Moth a bi<s>3£nisy5U>t fowate uvn->cj ^e\>p,.) i.'ii ,e ^ nas 
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the electrodes inserted info flu.- cksdrodc locators, toward the user's scalp. to provide a stable 
i v , irten . , w jp h, e rreto.cey i high sigmd quality, 

in aootovr p „^e '\ p cc < , cvd v <n 1 , s cod ! „ S, to to^e soap 
<t\c no \ i k. d 1 ! i v it 1 * (. ? s s 

scalp o^er the man >c k\ i < ih - u.f ^ «b \ -1 coed v nmdg* 
i ap^ ait 1 v.\ pn. da >U < nu to , i Dt -> - 

connected si the other end to the occipital locator device, which is currently preferably a \ se 
s > to < e ! . v \ > ' \ \:e,\ 

u.1 Es <..ii ip . ; Hon 

hi another p > ! aspec t of the EEC electrode locator headgear, an anterior 
•am t^vinik a c s s Sc u' ? u m to K 

puMtonn i ; } o 

" a to e co n v t » > ! x i $ 

! t v 1 s 5 < ! ! e ( ,! i 

respectively. In a presently preferred embodhneuL a plunger assembly 54 is also provided th U 
is adapted be ise< b prepa? t no t! scalp of the user or pta m< i of the disposable 
o.>i' A ) > * one 

piovnux ' s ' > ,' 1 , s r > to > - > > * a s 1 e 

no 1 1 n m c( t he rceesx ed 

so tto< , i < to itoun bast pun" * % \ 

x s s , ! <. v b*. , i ; ^ - i „ v t 

i f vk o s,i s s !< » w n p a*. *.» f i > i , see to] ton' n 
lasenmb \. i ! I i 1 < it ^ >o < 5 o to^ > ov t >i ^mtigeoHsK 
includes a piaraidy of flexible, resilient fingers 64 having distal ends 60 biased to come 
together at a connnoo distal central location 68, and that cars be spread by the plunger 62 n 
order to part the hair of the scalp of the user, As can be seers, m Fig. 4, the plunger and 
- \ t. t N < \ s^, , to ' >k < i oS to utn a base o 

ic\ t sv ; I i ns t peel pread ingers are formed 

plastic ^aeh as a i toee n l * * ;;md IE plnngoi 

assembly hollow to ml base preferably includes an electrical conductor saeh as the electrical 
ma>,ci ip r* 1 -5 1 i % ! < !. » o , , d v5'C*u ■» \i tithe 
I low ,n 1 o x ;cspOx a ^ i t f • vi neb* s 
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0 i < 1 * - v. , ^ . o s v. <- i ! i i ^ ho c\s h>Mb ^ 

1 i i )Ih r > ! v i i db of as electro 

tlUOOgh h N * < h OV l"i \Ov. \0 '! i v 5 ! U i t< 

simultaneously part (he h b sprc <. >f (he plunger hollow tubula 

(Wv v\ ( i i vXn^'H v. t ^ t C- 5 *s la tK I If 01 1 <. !!M r \ A 

intended kx on of the ciectro cl mnmuilh he hollo rbast t 

i ! h iJ i 

i another presently preferred edentate entbodnoent illustrated in Figs. 5 and 
'■ s' f y i,;:.'< rare o * h<.\ i .e \ , , - ;:, vAi \ 'frb^ewn 

J < I I OS > ! S v i ! , O ! Hi H ! I ^ tfl f 1 t < 

»U n e v ; f >• , > s pih one to toe plungo as o c 

inserted.. 

Referring to Pigs. 9 (o I in another presently preleocd n xxi- > , 

lu i< t v= ? , > i I M t 

a plural OGek ( 2 odesh te positioning 

on id st p of a use \v\ ercaf shell 1 1 that can be made } t lion wool or other fahri 
h \ i )l ^ > x i ! oer mott 

fasteners such as an electrically conductive connector 1 13, or other similar tasteuers such as 
snaps, hook and loop fasteners 109. buttons, or the like, to protect and conceal the BEG 
v trade i no i i i * o v a en , < . a , oh , \ u . > , ;a aneid n; ,e m| sx 
t * d t Oti t I! i n i> >u I 1 Ml 

x ! x I O 1 \\ ' 1 f I I < 

v k „ s t i < i n PPG eketnak I 

as is illustrated In Figs. 12, 1 6 and 1 ?, As is showo in Fig. 1 2. the 1 9 * electrode locators each 

l I i 1 i 1 u I ' ! 

n ^ 5 s sdihesc ip 

t < I Wix C < M.s. S > v } O 1 <v < i jh < 

\ hougl a single I *p is iflus I ) I elect ode 

loo<no?s, adJuan tl ha aa \ > o •> i v 1 o ! m S„,o > I jtit*\aM> 
Oiustratod in hoe, 12 



vtomiimi 



15 



PCTxOS 



setro tk e i i jrp U NwX' \u. oik OM0v,\ 

electrical communication hy s \i c tranx-msvfon with an Bid t 

t ! " v X a j> -s i 1 X< ttO V < 1 t > i 5 Xpji 

be % ^ H < ' .i ' ^ 1 1 uu 1 r v pj >s xxx\ 

S at the top central (Cz), parietal < P » and occipital (Ox) positions relative to the scalp of a asep 
aithoual foe 0%, Li <» o L.v* , a,l < i <■ <\ ! i v «, - ix 

X i ilvt Hi- \ X 1 fo i 1 i. t. , ,X 

>fo v S 1 d 1 , - < S < s v X < V 

1 v O < v , k k> s , * x a it ^ i 1 CUXt ^ ^ 

10 i)lH!i( li K ^ I ' ! 1 lih H \ s. . XX\ M i J t. tit i 

for the I T v electrode locator headgear ox the users forehead. The from pad u o , , < is 
pxfoa *fo r a m -i i v x 1 tx \ 

\ front v j so i> < ! * s t xxc strap 

t 5 it!'! ' P X t v5 ;| jnJ 

IS >v i'.un ^ v MJuiJ t itx K» m i. i da 

ptitOlU rutd 14d V !kt, 'la < ! s » a< | fo 

to be secured c<ku forcibly nwuxal tlx eireoruh;rence cd foe x aixii tnt| 

scm I i x f < ! e t v t j, ! t * M < , 

straps, with the first elastic edge strap 142a connected at the first anterior end 138, and foe 
20 v i o . i ! I i x ■> x p ! t 

t v ! « < ^ 1 >s i dialed ,j 

fogs, datxi 10 ebas t. erfoby ;rx lades cipi locator de 144 daptedu be 
seated on a region of the user's scalp over the user as occipital bone. T he base strap assembly 

V v i 1 ' i < 1 : f , ! { 5 ' 5 

25 of nxrterfoh and adjustably connected at foe other end to die occipital, locator device, which 
muix>foerex . N x * > w-< ^ \ 1 n x i i e<i 

145 adapted to be posifoarxx! around and ever the user's occipital hone, 

X - ! 5 . i ' fo to j , \ • x }4n is , s 

oah - v % also >e provided addition to t - . ! > ative to, he locator straps, 
30 sous et J* the t ot | k j ri base strap asse \ \ 1 xd u 

fo< xxL * ' ? <. u s t j , anxfo , rfo^<ar^ m h>v 

4 ! v x dp s f'\ f ■) MX ! * \ x \ ' i , \! k (v{ J 
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> C ! N ~ ! l> ^ V v v. * sss- Os sis t ki iv f sss^ \ \ d < 0 > 5> >- 5- 

s < * s o \ ) ( S U^c , L ! ) ~o tp rh 

Cit , J ~ ' 5 > >.u!l>\ 

Roforrmg to Figs 12 to i \ the FFH chxmnF.n ;av pntderahly oi the h pc that 

,VC OtSpeSa 1 . "s i V f i ! t ss ( s m 

! < f Ft n It i-^ 1 i vii v \ u < J 

phtrcer roucou P ) iw f 1 ■> s > n < . i s < , ^ , j 

ism n t i ! < t j ! t . > > 

si sd s u 1 ? i o s < m oi hou ! 

base * i ' x 1 58 < t s s is or t< an electrode locator and havn ig a plnralFy of spring loaded 
des 1 I > d fi,,i s i d v - < Fetpes 

t , is ' 0 > >. V S it \ 

«. < s t . ( spring loaded detems m the circuit Foard member for searing 1 phmger 

J 5 s v - 

The lower-portion of the plunger preferably includes an electrically conductive 
snua<L »ou h * s * . 1 ' d ends 

00 ! s. O ! t > tips, 

b> k > t < < i \p in onl< 

io part the hair of the scalp of the oxer, The spreader member also include. 5 ; m electrically 

i>>* v. u » 1 > > \ o ^ , << n i m ^ Ku in 

u^h.l n 'it 

^ x v s se > ! s. t < \v \ < i for 

! > O v v s s Us t i it! !<( t,o p0 < ppi>MC 

OvC si l Vvn > , ! > iMi i 

electrical - , o between the electrical spring connectors of the electrode locator 

ctretntlv^u s j v \ i {; ,o t p^s 

1 s 1 ut dial p it f ? ! s i 

i e s i 5 j-s s s <■ » > > 1 > i. 

J 72 that can also he placed adjacent to the cushion portion of the spreadet member ami 
between the flexible, resilient fingers for additional comfort of the user and improved 
icquisit ^uofEEGs nds d > ■■>< s scalp. 
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f , is, dm v. i. f m y , ! p yo I h n\ k 

\p t n v ,'n> oiaif\il »r tj v i. v. s > e ul m 

the user's scalp 171 , so thai the r ^ s ,)-/i'h> can be used to simultaneously pari the hair 

*H sntCU 5H\ O ' v. J>\ lit < ! x ^ ; ,| v s m 

electrode, "t he dista.i fingers can also be used to abrade the scalp of die user at the intended 
location of the electrode, sued as by manually twisting the hollow tubular base to rub the distal 
ends <>t tbo > < >o m of e s > > ' n at , d the 

as* sdhmtk cos n „ > m > f , su , ^ v ^ a > o i n m f m 

exa upl fuproved ac on of BEG signals fro en the u s ah 

< n» t<< 1 i N > , m d u s <- o ! ) <. 

w h ! 1 , 

^-.i ! ! I?) k I V t - u O'k p (Mil 

preferred implementation, each pre-amphher I 74 will be mounted n the electrode locate?; 
uch as ? Kuuber 173 n ioniited s >p face of the electron* 

ocaioi < vp w t uber and pmmmplifiei m; \ 1 e 

contained within a housing provided by the electrode locator, or the } w aruphfkt may be 
\ tdod >s < u r o he i i i > " < 

d d;ei\k L\al( ni v. i iv . S s < f '- i <m i . e e i s t do t <. ) 
connector 177, which connects with electrical connector 1 11 as the differentia! inputs of a 
Sigma Delia analog to digital converter 1 76 currently preferably mounted on a circuit board 
at t o t »n nap i i ult i o . td\ f fti 

ground pad < mi fH ?m i atwsu ml u Ide mn out of the 

rwcos-me \ > . m > e ( em - 1 , > , >e uu n 

thed t < < i < v \ c s < i.a hh f iu o vhi S i % 5 t 0 ,N aid Qz 
£ ec ode ooatorsmsdlb am c ^p> i K 4 t 1 tsahmml 

fvmvdh tx h t d i ^ n , ! s is , s a 0 }X ^ r s -j^ 

» * ^ -< ' i" >.tne? 82 kI tst, tier IU arc 

preferably mourned at the front of the headgear. A Faraday shield 186 is also preferably 

o> etpemeevtot f b-a , - ^ ' ^ ^m 1 1 1 s do! inm m>avnukev>u moth oum 

^ " ' ' O'lp N O" j j ? >o o 1 i , < ! ' v, <. t v. piv 

amplifiers from external uoise and artifacts which may result from the use of the R.F 
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^ t * s e i ^ e v. - rt*< > 5 i. m v j n ca io Mtt fct 

I s * v o m ' i t n nM \ I v u> k u 

and analyzing the digital EEG signals from i user. *o b o wires a.;c m nto to connect 
the act to > ! ! * v m i ti u , e < .. e 

the computing device is a data processing unit (DFU) used to acquire and analyse EEG signals 
from da user, and 10 j'ui , < i a-. 

i'.'Hr'n^ns ^ee. . m. g ai - , , DShehippo^e 
vrpp\ engm x rah urnvsmt a e ! " , (J a s hu n <■ -a tit > 
is completely portable. The DPU , . thus acquire EEC? signals Rom the EEG , , „ i < 
locator headgeac > ; < EEG dale < y-hs algorithms, arid nse the digital to analog > nil 
a&d speaker i geou an! el i< me> -. h \ < I ioponA lu 

aud?o messages to » user that may be required m noisy emu renin em a I coadhioim the RE 

t mii \ 1 i \ S i e\ O K (. MO 

the DEE are preterably bi-directional RE a .nan an. s-u otu-.s, and an amplifier 194 and 
apt ika 196 are als t I he DM 

tern 5 shoe milted to the e 

a signal is transmitted from the DEE to the EEG electrode locator headgear to present a 
>l v message. Audio messages can he stored m analog format in flash memory in the EEG 
electrode locator headgear where the analog to digital converter, power supply and processor 
are mounted. The analog message can then be presented to the userei bier through one or more 
speakers mounted on the EEC; electrode locator headgear, or throagh an earphone that attaches 
to a co un -> > * «. <. o, m h ( 

! 1 neat of an 

v K a f m i' s mlfulohio 

loo :n o> ; co g' ; on.\o >mhi n gi ct is>o ug GTGeE\ i o g 6 b 
LiticLxttm, a ,. i 1 ca \ >. t _ m ^ s < shh a 

do-au he. 1 1 ; > 1 < , , ; > ! - s k < a in r k a > -a x to a e i\ 

s i s I <. i 2 The 

plunger assembly ma nelud t ^ I Ut\\ >per | >rtio« of the pi anger 

ernh K in $ i N v > eetsed m jcnecn I U i emhei 25$ 

mourned \ the edcuudt. foi.am: s a apo>u detent s enc \ or mere elec;nrah> 
coed ctivc conneetoi \ th mu :•< d has nember cso he stained n! eehxxie 
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! ssfi >.l ry a re *er rnerol 25? Hti tc N of (e trode oc ttoi tb 

mm:f km\l u ^ 1 mo ge n i pi u'> mo m < s , , 

V O0 0 U i I s i. t. 5 i ! v v 

Hi i i 5 1 i ! >> vi k\ , ( 0 

Referring to I igs 1 8-23., s lower portion of the plunger nt or iK includes 
m el cmcally cotxh s >i ! s i t i r i > 

copt s x m i v. io i > p . ' N is 

266 biased io close together approximately si a common distal central location 268, and that 
eaobaspma md s , v. , ^n od \o'i ep , v, s t h » . > 1 no t- 

<1j i i i* i p'f i h * t V*<- LMK h<i n des iff 

V! f b v OvU . C ! V 1 0 X M 1 « ' , ) Jl ! v ,| i 

portion 'o ' tbut a ! ^ <i 1 \ u v i ol $ i . . I I , \\ j o es J 

'^MOlldO w! ! ' 1 ,J 1 

cushion , t , nth - - Uiemativelj 

an electrically conductive gel cap may also be provided within the spreader member base 
< n m s i I ' xoduei ' sj on 

! s > N i s i and opposing 

-ooosofthcs dp > t * i ( < \ ^ 

x \ i . 'a > xie kx a 5 1 i al < 

conductive s - o, member for communicating EEG Signals horn die deetrodes to the LI t 
i mhoi I h ins 1 | si h i t i resi rs pri pi tdn n i e 

x x m so k , c -an ol i n iisCf 

1 1 s > t m 5 , o sj . m „ ^ i o ve m , < v in u - uk v » * 
! ^ * t I i i i ! i s i -i 

set's scalp N 1 I d cm - \ » , oartthe hair by 

^ N > cm hollow tubular base rmi seat the disposable 

de<J:oek m .p g ,g , lsJ u, !S >e used lo { ude U su!f oJ\ 
user at the intended iocaoon of the electrode, such as by manually twisimg the hollow tubular 
-ia mnnmho* uJoo to.J om;.,!i ^ hse a^t tosHau 

nxmtvi v i < v < ; < < „: ^.ounu; 1 o K oiircJ 

of an electrically conductive silicone, such as silicone containing carbon, or containing other 
- i ek-ctne ds co me » ci I ro n o j > e o i i c< .dtto o b m m ab. 
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fmm tho h s scalp, i re « > v i > will preferably be v < < at each electrode 

\ i t 5 t 5 i i- > \ i s hff MkJl f 

1 V i - i s » i > X ! ! < re 

Reternn I 1-3 s it', nrtent, t' e 

t , i > . <. s v» 2 2 

bv-t. p >T' compi s sip » i\\ a re t > -UaL o , s ren s < 1 ^ i < » 
generally annular but uneven lower end surface 265'', with slightly raised shoulder portions 
266' and lower extending f: ange portions 267', The flexible, resilient tapered base member can 
be spread by the application of downward force of the plunger assembly against a user's scalp 
m otdea v nt u i \ i s K n \ \ 

t k 1 < * ^ ! ? H , K n 

a^ re t e scalp ot ( - ares a ee e e > h '\ >s res - 1 do^u> a* m <\ the 
J* a «k re ! i v ij v 
ot v « ih uses s sea i I tealh 

condncti ) ma; o be pn ! > ! >orflon to be 

pressed against the scalp by the intermediate citshion portion, and the tapered base member 
can provide a seal and protection of die conductive gel < when treed. 

esu I re , it i'i hp m i t n j' 

re rode locator to press 

downward >\ re n \ n t , sen to 

>reo )s i < < , «. i v t f i nf 'The 

uneven bottom surface of the tapered base member can also be tared to abrade the scalp as 
user st the * v a>re n o v a -ore 

1 re b re i ue sp-c ret re 

a re mn d re" m 

electrical v u a c > < < > re n , 

eieciiicalK conductive materia] 

re 1 . , I \ , res ! > < s a 
ho a ! v V H> re u^v. 

All three reodes share the same basic features, id high input y O' tow noise pre- 
amplifiers mounted at the electrode site. The three modes would also preferably Milked a 
Srei t nth o >u 1 vl v<v f 5 re »m < -re-f tag ates 
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as d t I eqa vr no ^ <. - (i n 111 < S <. „ { v 2 < ^ s , s -*.>: 

opp o » u - ! 1 > * v , ! iL'v f 

! e >U„> si w <■ ! > i U ! ! . 

digital filtering \miroo sirro; ^ > u also oops videdth; v. ,\ r imed to operat; 

' } f v ,v< I s 0> t<>! t 

transmitted by the voice unit to the speaker, and operate the radio transceiver, when applicable. 
.In addition, voice unit circuitry will generate pre-recorded analog auditory alarms or verbal 
messages tra * x 

software. 

The impedance \ noerotg < t s and \ : f >. beg «dl a ;p h i ) * 
Oft ao aeamg board. 1 1 1 s n ». >..onnoiie\ p-cua ecpno eL-na nK batters t iff 
! - < ! a i . i ^ ^ > , > , - > \ , ' i a „ 

UK i i «. v i ! <> s 

pLpKatetnn eca i e nearvo ks vngV ooard v tl i mica 

tyout ih - ts radio transceiver and power sup r noise 

fhe EEG .monitoi rg systen sol varc can I s pros tru toise 

! n u calf e itori 

•v K wh * vj ' \ n j < 

- < ^ <■ ^ <- 5 ^ > k f <.^-> 

i > > u i >p?o-ab e ; 

)i dm time sharing mode whi f 1 i u j m ui m 

! o s i i , \ < > i. <. 5 f v. U ^ 

sedt"\vnv oi i "> s ] 

s > 4 iN - 1 il } > f 

sue* > U»< > \ <• nxi m i i < i uemory. To provide suffic e$ t 
volume io die speaker, an audio power amplifier may be required. 

keVu i < { ion. N > n - t x t <, oc » r m k^i o * m pmerssma 
o * cot 05 - i ' ! m nnotf i,^ s cm 

software designed to acq into hod' s <d< < > , c le „s by monitoring and providing 
feedback for excessive movement and muscle artifacts. Ifthe-processingunituuH^saDigita'l 
Signal Processing (DSP) chip, this mode is capable of processing the EEG monitoring system 
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v fi O Ut h 1 i "0)1 v. v i C. K \ v. ^ I i > ^ 1 ft 

n l ' £ ^ * 1 OSOO >■<<<;! > . ^ i % s ^ if i ; < ! 

con -suts terfa 1 !! ! fo tss b) 

lbs DSP and to download data stored in flash memory to computer for off-line analysis and 
sk>i, . k s . ': , 1 ,v\ ^ o, ! s. Ns ~ , ? a tookn d 

cr Kxhmcnt tor amhifiat ry use of die swo ; a as , ^ ! so v Copies 

improve the t apacitj ol small disposal) e i hen oi ic pooet required to operate t DSP 
S , ! so software becomes 1 ! 1 ope ale the 

radio transceiver. 

C O i < i. it ' ' „ i i <! 

(PC). \U ClIKvUTM f 1 i r U PC ) ,KH>>! ' 0 t J ID m\L 

S i, i ! n V !N < OH v ■> 

V V t PI O » i , < v 

time processing. The radio transceiver interfaced with the PC (R'I'C) coo transmit control 

V. S, ! ^ i K< v< ) I 

he t t dgt e miero-cootix Ce< a head or wi 

interpret and implement the control messages, including impedance monitoring and deliver 
of audio or verbal messages to the user, 

IDl m n t - " id \P. 'Yip.vj , ho c , e-siag mode 
{ ^ a*- it \ \ i\ 

tfi), i i^h, x t '5 < u ^ - n u ,t l i > <(k 

> o <■ t D, PK | ovv- O.m sM ft 

software and DSP chin. Control messages imdakai by the PEG movrstorovg system software 
n ! be transmit* b c d > h ectrode b s ( t i vill then be 
^ ' ) <. \ i n ! i. ' k v v. i Data 

v, id he soma; iv, tbc dash o-.m--. -o ; y*. in the BEG monitoring system software and can 
i x <. \ * ! I < V pi. 

I al S ! <. > m ernaoveh he 

'i n Ji lo u \\ < n. n !i Ov i i i ■> v <. -o > s Hi J 

>o and that other Ci ( t i lit ? < 5 \ltho sir 

! ode locator headgear of i n on is i ish to usal thou 
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of Hie invention could also be adapted to include a chin strap for use by children or to meet the 
special equucT etas i J lut s < i \ 1 it nf s \uitk v n 

rontempLne^ v ! cos j i ^J. ^ sdn ,d$ ! ^ ei LI no,^ 
5 it should \ appreciated thai v > m i ! < electrode and iocas.or assemblies, such as active, 
n phi <.d eiatodk-s, inrexamrde s 
h m , deenodc locales s. m doe s > vr a snu - oouovr \ ^ u acm e electrodes 
si ,ipK s could be i ncotporated into tbeniuager or connected to the electrical conductor 

iU TO,K t» v U 1 ,i i i > 5 U ^ x ^ <. i ; i,j 

10 ! la » ^ < 5 have been iiiustraied and described ari - ? ditlcahons cai \ rod 

{ > * ! O < ! x , I. \< "J 0 ^ d 

ton tee .n\ hrd e% r ^ * 5 >o >n> 
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WII.Y1 IS< r AiMLfMS 

L \» K >. <xnn.op *uk N <>ian 

a base su sd con U I y to xi the 

, > > c > 

a ( eias 1 < oca d? s v , , 

5 locators; 

a plurality of EEG electrode locator mounted to said elastic, stretehable cap 

Ai(on , ( !v v\ ' \v. c< 

t > n> f i I ^ , wl| oa 

V 5 ■> 1 J * 0 » > saG 

10 plurality of EEG electrode locates esp ivel eaci »i EEG elect odes inciud > s 
, O f f ! Mi! 

FR o u; v «- < i 
lower c !. . 5 o m - - , > j n bei 

mounted to said lower end of said plunger member, said spreader member ha v ing a plurality 

15 of 11 uhk\ ?om 1 > i eons al 

location, and said flexible, resilient fingers being adapted to spread apart by exertion of 
downward pressure of said plunger assembly against the user's scalp and to thereby part the 
ha*} ofth set's scalp. 

2. M * i S »u i , > G G u G s <, < i | b >v 
.Mp-kdtoG n UK ? ib f J , t v n t , G ^ItauriA 

3. The EK ,mm\> > > k < s , , i < NK > e p an , 
\co 1 \ ^,^',,i ,n s , v. n\\ ''iuh if y\m , nc:nb 

4. fK < k < ck , ' ! < u s s'< 1 < i G 
member comprises a cushion portion located between said flex* c\ ? i u rsadaptes 

st a st the us st > i ; ! el v. i i h s > i i 1 s s « t the 

electrode on the user's scalp and spread m fiexd-ie. resilient lingers, to cushion the pressure 
5 * c r m r i as r \ i r i * o n to t 
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5 Ik k v v J \ v t t \3<-v ; v <m - \ Kr oifr 
dap vu f o lIk- user's scalp i< > o < :-kUspo iadaca 
> us^t * 1 . i o< Jl sp iC^ij • >< i k \ b i v. , v. r^j-> 

0 'The FFG deiUoeo ken h hi. ukea; c! 5 lira \vh rem said plunges 
sxe ni oomp n ! ! ! ! { 

tkcn'v Ki ^ u «. t ? v » . p < j. vs <ikk < ! u 

k < * CH • h« v ' <. I I Si f li v 1 d V l» v ' lU fkO.M 

i 'v< i v. 5 i V* x i V > v. t f 

i) )ik n f ? , ' 'OK 

d I ho k v ^; o kv i i ' ^ ; t (. s I >\Pereot said elastic, 

H aoh s do cop p< - ee eoropn^es ai das* kaee, kca c; - > rp c> ra ic k*. < d : lut d u 
of EEG ok 

<s I v i fCJ eta said at feast cms 

l_ £>. 1 V. ; tj i(N } J p 

1 , ' < f V 1 K 1 !< <.<»<! 5 d V < 

kc.e a straps <n u<ee . c>asi t r aicmri 

Xk'l dli ^ i ! v I 5 i f H| o p JUK,P 

.ahric 

>j of tkon 1, whcK'j 1 1 \k 
sti ich >Ie cap portion compn j 1 \ * o\ istie, fabric mate 

13. The EEG electrode locator headgear of Claim d mrfher comprising an 
oukr , v h \! o i 
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Fhe EEG electrode 1 t eadgear Cia v uit u d base strap 
<vem } comprot.- . ' nt pe*. mr ?u h i dm; xm.wmd od -aw r n? pad > 

i XU DM i >0 S U } v > > % , 

first end connected to said first end of said front pad of material and a second end connected 
5 I f * i 1 ! 1 > x , , - 

i < , ! < >>*,-, u v s he; 

If. « ! <<. < ^ f N ^ mp n t 

visor attached to said > pad of material 

1 » i X ! ! > x \ K >X ! I » ^ t ip 

assembly is adjustable. 

I X t * f t in v 0 v 1 p 

u m a> wed from pad 

18. II". 'an.Ln ^ ! ro air v d* v< 

*aemlA I u s f > ^ * a ! , i x i v 

Usv. - \ m < ^ ! ' f < • < 

mond m v n v > m < i > ^ i } \ e,P jfista m 

5 connected at the other end to said occipital locator device. 

' ! > i dplmouoi 

EEG electrode locators each comprise a plurality of slots for receiving at least one locator 
strap. 

20. The EEG electrode mo headgear of Claim 1, whereirt each of said 
electuxic locators cm-apro^s a . m> k o u^eaxma o\m > <> .w j px ! K>m dechacahy 
connected to one of said EEG elect axles inserted in said electrode locator. 
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f he 1 ! electrode locaf adgs i ' i ' 1,1 >» jm^iJ. es rode 
v. i <. i comp >lwa!U elect? ly con<ju< > < ! < \ 

The EECr electrode iocaio «|g< 1 s 

1 I n n\ s board b a rru , s c c teem 

!v k ? a v v i . i >u.n v v f , - s , s ,f ,<to 

are mounted to said circuit board base member. 

23. . M ek t >da i ii e > v ^ whercui cads of »aid 

eleetrede kv ^ ^ > ) < , x ^- v t \u t \\ jm ^<»d 
electrode. 

i > I <> ' , i f 1 > < ) ! > U fi <. if 

peratkmal s s > c < al conduct* 

to receive HEG sigmsis from said electrode, 

IS iq EEG electrode ocafo 5 dgearoff urn 2 where | mg 

connectors, 

t an, » i. i f j n s > su 

from it electrode locators are conducted from said pre- amp idler r ao analog t digital 
on 5 5 >. ' m 

27. The EEG electrode locator headgear of Claim 26, Ember comprising so 
^ * , * <j\K 3 Og U di k'l'H i vod EE 

is 5 1 ode locator b >nwiunicati&g digi 

G signals to ap| > 1 ! < n als on he sse? 

2n' ; ic M ■ ( ; i t j > > a-- .'dec.!! i , i 2 mi. > 'oberc-o -., > ; a, >< 
for analyzing the digital EEG signals from the user comprises a data processing unit for 
analyzing EEG signals from the user, and for providing feedback to the user. 
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processing urat includes a spesGa- i;>r a a *a\k'r^ -nuuo .'So" na:ssaaes to the U5Ct. 

f G w,, - < I - i> ^ * eg ^ a 2~ * a oj RF 

hangar ret n 1 ro! (ma J ( > ' \ v. ,>im 

for receiving feedback signals from said apparatus for analyzing j digital EEG signals from 
the. user. 

' II < u Kvi I i i v is In « v a > > jo v 

speaker rrsokkted in Ok? BEG electrode locator headgear for ccannkmaadag smdio messages 
u -i t J j t k 5 s , n 

33. The BEG electrode locator headgear of Claim 3E further comprising 
storage means mounted in the EEG r h locator headgear for storing audio messages in 
analog format 

k ' * si f I > J, f ii i 

, ^ j i at * i It , < ,k ^ ill 

ron he use of the R.I 

1 < IE . . v <to foal a 1 a , , a. at vnd plunger 

S ! v Ol< i i I U fo > i 

t G * kUo t 1 \ m } < i I j i k i! 

phmgc nafovron t s ' u <. rresforemg 

spring loaded den ni pi \s in th ' ireuit board membes lot ei dm i g plunges asserrshl; m ite 
eleetrock locate rv 
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